Solutions to Math 204 Mid I(36/37)S2 (Exam held on:
21-05-1437; March 1, 2016)

Solution to Question 1

d ze® 0, —ze®(—2 zye®
(a) dg = 02 f(way> Then %(1‘72/) = (1_3(/2)2@/) = (12_?;2)2.

dy = f(z,y), y(0) = 0 has unique solution on the region containing

(0,0) whence f and g—i are continuous. f and g—i are continuous on

{(z.9): y < -1} U{(2,9): =1 <y <1} U{(z,9): y > 1}.

It follows that the requested region is: {(z,y): —1 <y < 1}.

(b) Here P(z) = —2z and Q(x) = e"(1 — 21;) Integrating factor:
Y(x) = el P@de — of ~20de — =2 Qg J(2)Q(x)dx = [e” (] —
2¢)dr = [(1 —2x)e* " dx = ¢** + C. Hence the final soiution is
y(z) = e’ <em*”2 + C’) i, y(z) = e + ce®

Solution to Question 2

(a) Here %—A; =0, & = (1+ %)cosx & %4 9N — the equa-
tion is not exact. We have w = —cotx. So the integrat-
ing factor: e Jt®dr — cscx. Let M = coszescx = cotz and

N =(1+ 2)Singzzcscx =1+ %, so that M, = 0 = N,. Now from
% = cotw, we get f(z,y) = In(sinx) + h(y) whence h'(y) = 1 + % and
h(y) = y + Iny? Hence the solution of the given differential equation
is In(sinz) +y + Iny? = C.

(b) Here f(z,y) = $+%. Then f(t:zc ty) = t—x—I—ty = f(z,y) implies that

f is homogeneous. Now let u = £, we have gy = x -+, T —i— 4= u—|— =

implying that 2 = (%)(l)ie., udu = % gives “—22 ln]x| +C =
= 21n|x| + C’ So, L& = 2In|z| + C. Since y(1) = 2, C = 4, the

solution is y? = 2%(21n |x| + 4).

Solution to Question 3

Diving both sides of the given differential equation by y*, one ob-

tains: y 3% + (Itanz)y~? = %. Letting u = y~2, we have

4 5 2 . . _ _ sina
Z—“—(tan T)u = —%. Integrating factor is: e/ —tan#dr — of Cmd =
4245
Infeoszl — ¢o5z. Thus, we have u = Lf cos g4t gy C o
1 3 . 1 cosxT 4 COS C’ cosxT
ucosz = —3;(4r +5)° + C, ie, & = ——(4z +5)* + =

Solution to Question 4

Here T;, = 10°F. So, we have the DE: & = k(T — 10) = T(t) =
10 + cef*. As T(0) = 70, one obtains: 70 = 10 + ce® implies ¢ = 60°F
so that T'(t) = 10 + 60e*. Also, as given T(3) = 50°F, we get
50 = 10 + 60e> = k = 2In(%). Hence T(t) = 10 + 60e>™G). Now at
t=1, weget T(1) = 10+60e™) = 10+60(18) = 10+ 26.6 = 36.7°F.

If, then T(t) = 15°, we get 15 = 10+ 603" = ¢ = {242} = 3.06 min.
36




